
Odor complaint was 
received from @ 

Swedes Net On Friday, 
Feb 20 @ 14:30

Winds were 
sufficient velocity 
and direction to 

carry the gas to that 
location at that time.

Partially combusted 
sour gasses were 
released from the 
east flare tip from 

14:18-16:16

Mercaptan odors are 
detectable at a very 
low concentration 

(0.05 ppb)

Conditions at the 
flare tip allowed gas 
to remain unburned

Purge gas was 
turned off between 
14:18 and 16:16 per 

procedure

PSR target for steam 
to gas ratio is 2 to 1

Steam to Gas Ratio 
was more than 12.5X 

higher than the 
reccomended PSR 

target

Ops released up to 
13 mlb/hr 

steam and sour gas 
through flare line

Ops added up to 20 
mlb/hr steam via 

FC202

Vapor space 19NC3 
was blocked by the 
seal pot until 1:25 

PM

Sufficient volume of 
sour gas 

accumulated in the 
vapor space of 

19NC3
From 10:27- 13:25

Gas  accumulated at 
ground level at that 

location

Mercaptans are 
heavier than air

Lines need to be free 
of LEL prior to 

opening

Maint needed to 
open the line

Sour gasses were 
flowing to the east 
flare tip from 14:18 

to 16:16

Flare was smoking
Procedure is to add 
steam when flare is 

smoking

VOCs were flowing 
through the flare tip

Hydrocarbon gas to 
flare was less than 

1.3 mlb/hr

Steam to the flare 
was up to 33 mlb/hr

Volume of oxygen 
was too low for 

complete combustion

19NC3 contained 3' 
of water and 6" of 

sludge at 10:27

Vapor space was 
allowed to flow out 
of the East Flare tip 

at ~1:25

Pressure in 19NC3 > 
19NC6 

Pressure~1:25

Ops emptied the 
water from 19NC6 
Seal Pot at 13:25
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Normal

19NC3 was last 
cleaned in 2011

Gas was above the 
detectable odor 

threshold

Gas at the flare tip 
contained a 
sufficient 

concentration sour 
material

The level in the seal 
pot was above the 

vapor inlet

Operators left a level 
in the seal pot @ 1:25 

PM

Ops believed that 
heat and multiple 
flushes would still 
allow sour gas to 
remain in 19NC3.

One flush would 
save time

Sludge accumulated 
since last cleaning
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Sour gas was stripped 
from the Water/

Sludge and into vapor 
space of 19NC3

19NC3 KO Drum 
water/sludge 

contained sufficient 
sour gas from 10:27 

to 13:25

Contents of 19NC3 
remained untreated by 

Zymeflow

Temperature was hot 
enough to vaporize 
sour gas from the 

sludge/water

Ops applied sufficient 
steam to the bottom 
inlet of 19nc3 from 

1030-209

Temp in 19NC3 
increased to approx. 
160 F when Seal Pot 

was emptied in it.

Inlet was needed 
for Zyme to inject 

their chemical

Line needed to 
be cleared

OR
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Ops was following 
procedure

Decon procedure 
allowed sufficient sour 
gas to remain in 19NC3

Sufficient removal 
of sour gas 

requires heat and 
muliple flushes.

Ops used cold 
water and one flush 

for decon.

Using cold water 
would save time

Ops wanted to 
save time.

Production staff 
asked that the East 
Flare Shutdown be 
accelerated by 24 

hours

All previous flushing 
procedures had 

proved that odors 
still remain.

Ops wanted to 
accommodate 

production staff 
request

&&

TA steering team 
wanted to move up 

schedule.

East Flare needed 
to be in service for 

CRU1 to come 
online.
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Gas contained 
mercpatans

Gas contained 
mercpatans

The procedure 
allowed for the drum 

to remain partially 
filled with water

The procedure 
indicated to fill 
to 20% level on 

19LI208

The procedure 
indicated to 

pump down the 
level 

Ops overlooked the 
seal pot draining 

step

The procedure calls 
for the seal pot to be 

emptied in a prior 
step.
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There was 1.5 PSI of 
steam sour gas in 

19NC3

They drained 19NC6 
allowing the steam 

and sour gas built up 
in 19NC3 a path to 

the flare

Steam was applied to 
19NC3

Ops released hot 
water from the 

19nc6 to the 19NC3

There was Sour Gas 
in the contenets of 

the 19nc3 

Steam was put into 
bottom of 19nc3at 

10:27AM

Steam was put into 
the top of19nc3 at 

1230PM

Ops released up to 
13 mlb/hr 

steam and sour gas 
through flare line

Steam was needed 
for decon

Residual Flare gas 
remained

Sour Gas material 
remained from decon 

attempt

Ops realized 19NC6 
should have been 

empty for the steam 
decon

&&

&&

East Flare Odor Release

2/20/2015

The VPS was done 
early.

To allow for extra time in 
case of wind delays to 
maintenance activities.

The decon attempt 
used cold water

Hot water and 
chemical is needed 
to remove the sour 

gas material

&&

&&

Ops overlooked the 
draining of the seal 

pot in a previous 
step

The procedure was 
vague regarding 

what value to 
pump the level 

down to

Operators were 
following a very 

complicated 
procedure

Operators 
perform this 
procedure 

about once per 
year

Different operators 
may be assigned 
the job each year

The east flare is 
taken out of 

service about 
once per year

The seal pot needed 
to be empty for 
steaming the KO 

drum.
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